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[57] ABSTRACT 

In order to optimize the speed change control of a continu 
ously variable transmission. a necessary minimum primary 
pres sure (Ppmin) for achieving a target speed change ratio is 
computed. and also a necessary minimum line pressure 
(Plrnin) for the non occurrence of slippage between a 
secondary pulley 5 and a belt 6 is computed. and a required 
speed change ratio line pressure (Plratio) which can realize 
a target speed change ratio without slippage on the primary 
pulley 4 side is computed. The highest of these is then 
selected. The selected line pressure (P1 base) is then cor 
rected by a transition line pressure (P1 add) determined from 
engine torque (TQENG) and speed change speed (SV), to 
obtain a ?nal output line pressure (Plprs) which is then used 
to control a secondary pulley actuator 5a. In this way. speed 
change control can be optimized, for example by controlling 
slipping of the belt 6 at the time of rapid speed change. 

14 Claims, 18 Drawing Sheets 
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METHOD AND APPARATUS FOR 
CONTROLLING A CONTINUOUSLY 

VARIABLE TRANSMISSION 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention relates to technology for improving 

methods and apparatus for controlling a continuously vari 
able transmission which is provided for example between a 
drive source (engine and the like) and a drive shaft. 

(2) Description of the Related Art 
In general with a speed change control apparatus for a 

continuously variable transmission (CVT) provided with 
two pulleys with eifective diameters which can be continu 
ously changed. and a belt connecting between the two 
pulleys. with a line pressure supplied to an actuator of one 
of he pulleys. and an oil pressure (oil quantity) which is 
adjusted to a predetermined pressure with the line pressure 
as a reference pressure by means of a speed change control 
valve in order to control speed change. supplied to the 
actuator of the other pulley to thereby carry out continuously 
variable speed change, it is common to set the line pressure 
so as to satisfy the following requirements. 
That is to say: 

(1) So that the belt does not slip.->(line pressure prefer 
ably high) 

(2) So that there is not a reduction in life of the various 
parts due to excessive belt tension. and so that rotating 
friction is not excessive.—)(line pressure preferably 
low) 

(3) So as not to incur a deterioration in fuel consumption 
due to oil pump losses. -—>(1ine pressure preferably low) 

Furthermore, so that the belt does not slip during speed 
change transition. for example at the time of a downshift. 
then a corresponding appropriate oil pressure must be 
applied at this time. A method wherein at the time of speed 
change transition a line pressure is temporally increased, is 
disclosed for example in Japanese Examined Patent Publi 
cation Nos. 63-661 and 5-50615. 
However with regards to concrete examples of how much 

increase in the oil pressure is acceptable at the time of speed 
change transition. Japanese Examined Patent Publication 
No. 63-661. only discloses on/olf (two stage) switching of 
the line pressure by means of a solenoid valve. while 
Japanese Examined Patent Publication No. 5-50615 makes 
no disclosure at all. and in neither of these is there an attempt 
to optimize the line pressure supply at the time of speed 
change transition based on the above requirements (1)-(3). 

SUMMARY OF THE INVENTION 

The present invention takes into consideration the above 
mentioned situation with the conventional arrangement. 
with the object of providing a method and apparatus for 
controlling a continuously variable transmission which can 
positively prevent slipping of the drive transmission member 
(for example a belt) at the time of speed change transition 
and which can supply a necessary and suf?cient line pressure 
so that there is not a reduction in ?fe of the continuously 
variable transmission and so as not to incur a deterioration 
in fuel consumption and the like. Moreover it is an object of 
the invention to improve the accuracy of the abovemen 
tioned control method and apparatus. 

Therefore with the method and apparatus according to the 
present invention for controlling a continuously variable 
transmission comprising a drive side rotating member which 
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2 
receives a rotation force from a drive source. a driven side 
rotating member. and a drive transmission member disposed 
therebetween for transmitting drive between both members. 
with a speed change ratio between the drive side rotating 
member and the driven side rotating member able to be 
steplessly set by steplessly changing a drive side contact 
radius (a distance of a contact position of the drive side 
rotating member and the drive transmission member from 
the rotation axis). and a driven side contact radius (a distance 
of a contact position of the driven side rotating member and 
the drive transmission member from the rotation axis) 
relative to each other. the construction is such that when a 
rapid speed change is detected. a line pressure which presses 
the driven side rotating member against the drive transmis 
sion member is controlled to increase temporarily so as to 
temporarily increase a contact pressure between the drive 
transmission member and the drive side rotating member or 
the driven side rotating member. so that slipping does not 
occur between the drive transmission member and the drive 
side rotating member or the driven side rotating member. 
and is also such that the temporarily increased line pressure 
can be set higher in accordance with an increase in the input 
torque which is input to the drive side rotating member. 

With such a construction. the amount of increase in the 
temporarily increased line pressure can be set to correspond 
to the magnitude of the input torque which is strongly 
correlated with the ease of slipping of the drive transmission 
member. Hence slipping of the drive transmission member 
(for example a belt) can be positively prevented. even at the 
time of speed change transition (in particular at the time of 
rapid speed change). and a necessary and sut?cient line 
pressure can be supplied so that there is no reduction in life 
of the continuously variable transmission end an increase in 
the rotation friction is also suppressed. and so as not to incur 
a deterioration in fuel consumption due to oil pump losses 
and the like. Therefore good control of the continuously 
variable transmission can be achieved. 

The construction may also be such that the temporarily 
increased line pressure is set higher the faster the speed 
change speed. 

In this way. the amount of increase in the temporarily 
increased line pressure can be set to correspond to the 
magnitude of the speed change speed which is strongly 
correlated with the ease of slipping of the drive transmission 
member. Hence slipping of the drive transmission member 
can be positively prevented. even at the time of speed 
change transition. and a necessary and su?icient line pres 
sure can be supplied so that there is no reduction in life of 
the continuously variable transmission and an increase in the 
rotation friction is also suppressed. and so as not to Incur a 
deterioration in fuel consumption due to oil pump losses and 
the like. Therefore good control of the continuously variable 
transmission can be achieved. 

Moreover. the construction may be such that the tempo 
rarily increased line pressure is set higher in accordance with 
an increase in the input torque which is input to the drive 
side rotating member. and the faster the speed change speed 

In this way. if the temporarily increased line pressure is 
set so as to increase the higher the input torque and the faster 
the speed change speed. then the correlation of the line 
pressure setting with the ease of slipping of the drive 
transmission member. can be made even stronger. Conse 
quently the slipping of the drive transmission member at the 
time of speed change transition can be even more positively 
prevented. and a necessary and su?icient line pressure can 
be supplied so that there is no reduction in life of the 
















